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The Elk of Grand Teton and Southern Yellowstone
National Parks

THE STUDY AREA

The study area includes most of the land used by Grand Teton and
southern Yellowstone elk (Figure 1). It extends about 55 miles north of the
south boundary of the National Elk Refuge near Jackson, Wyoming,
through Grand Teton Park, and Teton National Forest lands into
Yellowstone Park. Most of the area is on the west side of the Continental
Divide in the headwaters system of the Snake River. A comprehensive
account of the area's geology is given by Fryxell (1930), Love and Reed
(1968). Physiographic features and soils show the effects of glacial action.
Glaciers extended onto Grand Teton valley floor as recently as 9,000 years
ago.
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Fig. 1. Map showing major vegetation types on the study area. (click on image for an
enlargement in a new window)

Physiography

The main physiographic features on the study area and adjoining lands are
shown on Figure 2. The map regions shown as Jackson Hole, the Mount
Leidy and Pinyon Peak highlands, the Snake River drainage slopes of the
Teton Mountain, Gros Ventre, and Hoback Ranges, and the east slope of
the Snake River Range are called "the Jackson Hole area." The portion of
the valley south of the Snake River outlet from Jackson Lake is called "the
Jackson Hole valley."

http://www.nps.gov/history/history/online_books/fauna8/images/fig1.jpg
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Fig. 2. Physiographic map of the study area and adjoining lands (by permission of Dr.
S. H. Knight from 1956 Jackson Hole Field Conference Guidebook, Wyoming
Geological Assn., p. 7). (click on image for an enlargement in a new window)

A comparatively flat glacial outwash plain forms the floor of the Jackson
Hole valley. Other features on the plain are glaciated ridges that project
through the surrounding outwash deposits, terrace benches along the sides
of past and present water courses, potholes formed from melting ice
blocks, alluvial fans, and braided stream bottoms. Foothill ridges and
slopes border the valley on the east. Glacial moraine deposits border the
valley on the north and west and extend as projections onto the outwash
plain.

A series of high ridges, mountains, and plateaus occur from the north end
of the valley into southern Yellowstone Park. Elevations range from a
minimum of about 6,200 feet on the refuge to maximums of over 13,700
feet on the Teton Range, and slightly above 10,000 feet for the highest
mountain and plateau tops within southern Yellowstone Park.

The outwash plain soils on the valley floor are poorly developed and
contain a high proportion of rounded cobblestones. Glacial moraine and

http://www.nps.gov/history/history/online_books/fauna8/images/fig2.jpg
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alluvial fan soils contain relatively greater proportions of fine textured
material in variable mixtures with angular rock and cobble. Ridge and
foothill slopes have mostly fine textured residual soils, but coarse textures
occur where resistant rock formations are exposed or overlying glacial
deposits are present. Soils along water courses range from layer cobble
with gravel and sand in interspaces to developed sand, silt, and clay
loams. Mountain and plateau soils are extremely variable, ranging from
deep residual loams to very coarse textures developed from rock talus or
volcanic rhyolite.

Climate

The area has short, cool summers and cold winters. U. S. Department of
Commerce records for Moran at the northern limits of the Jackson Hole
valley show a 30-year (1936-1965) mean annual temperature of 34.8° F.
(Houston, 1967). The mean temperature for July as the warmest month is
60° F. January as the coldest, 10.3° F. About three-fourths of annual
precipitation of 22.2 inches for the period fell as snow.

West to east and north to south gradients in lessened snow depths were
apparent. Midwinter snow depths on the west side and north of the
Jackson Hole valley commonly ranged from 6 to 3 feet, as compared to 3
to less than 1 foot depths on the east side or in the southern portions of the
valley.

Moran was at the northern limit of the area used by any appreciable
numbers of wintering elk. December through March snow measurements
at this station were used to reflect the relative magnitude of this
environmental influence between 1961 and 1967 (Table 1).

The period from November 16 through April 15 was considered the winter
season. April 16 through June 15 in valley areas, and May 16 through June
30 in the mountain areas, was spring. June 15 or 30 to September 15 was
summer. Fall extended from September 16 through November 15.

Table 1.—Mean monthly snow depths for December through March
periods, 1961-1967.

Years
December-March mean monthly snow

depths (inches)
Relative snow

depths1

1961-62 40 High
1962-63 19 Low
1963-64 34 Average
1964-65 43 High
1965-66 30 Average
1966-67 32 Average

1951-1967
Mean 32
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1 ±4 inches from the mean was considered average.
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Research Report GRTE-N-1

The Elk of Grand Teton and Southern Yellowstone
National Parks

ELK HABITS

Information on elk habits was obtained while covering established routes
through the study area. Routes were covered under a system which
employed periodic aerial flights, horseback and foot travel through
roadless areas, and vehicle trips. Observations of elk numbers, activities,
occurrences on different habitat types, and locations were recorded. Most
observations were made during early morning or evening when the
animals were more observable and feeding. Animal locations were
determined from gridded topographic maps. Sex and age classifications
and identifications of individually marked animals were made whenever
possible. Binoculars and a variable 15 to 60 power spotting scope were
used.

Movements

Spring Migrations

During January through March periods when they were being fed hay,
large groups of 1,000 to 4,000 elk concentrated on two or three feed
ground sites within the south half of the National Elk Refuge. As snow-
free areas became available and new grass growth started during April
and May, the animals dispersed from feed grounds and ranged into the
north half of the refuge. Snowstorms or inclement weather halted or even
reversed these spring dispersals.

First migrations of significant numbers of elk (500 or more counted) off
the refuge and onto Grand Teton lands occurred on April 30 in 1963, May
14 in 1964 and 1965, May 2 in 1966, and May 9 in 1967. Numbers
moving onto Grand Teton Park progressively increased once migrations
started. Movements to limited snow-free areas in the northern portion of
the valley occurred over extensive flats with up to 1 foot of snow and
over much deeper drifts. Such movements took the animals from refuge
areas where new vegetation growth was abundant into areas where new
growth either had not started or was so short as to be unavailable. The
rate of spring movements by elk which migrated through Grand Teton
into southern Yellowstone and the use of particular areas by females for
calving appeared to be strongly influenced by snow accumulations in
mountain passes. Proportionately fewer females with calves appeared to
be present in southern Yellowstone during late June in 1962 and 1965
when June 1 snow depths at a representative 8,000 foot mountain pass
exceeded 60 inches (Table 10). The proportion doubled in 1963 and 1966
when June 1 snow depths were 28 and 20 inches respectively. The highest
proportion in 1964, with a 43-inch snow depth, appeared to represent a
situation where intermediate mountain areas had sufficient snow
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accumulations to hasten, but not prevent, movements to lower elevations
in Yellowstone Park. Yorgason (1964) reported from aerial flight
observations that large numbers of elk migrated into Yellowstone Park
over at least 10 councontinuouses of snow cover between May 9 and June
13. Alternative, more snow-free, but less direct, routes up main drainage
courses were available. These apparently did not serve as alternative
migratory routes for the majority of the animals that habitually traveled
through mountain areas.

Table 10.—Numbers and sex and age classes of elk observed in
Yellowstone Park areas in late June in relation to snow depths at an 8,000

foot station.

Period

Total
elk

observed Classified

Percentages
Calves/100

other
adults

June 1
snow
depths

Adult
males

Other
adults Calves

June 24, 28,
1962 268 241 30 63  7 10 61

June 24-27,
1963 571 449 25 62 13 20 28

June 26,
1964 673 476 14 65 21 32 43

June 29,
1965 408 380 34 60  6 10 70

June 27-July
1, 1966 872 781 15 71 14 20 20

Elevational Movements

Recorded locations from 16,103 elk observations showed that
progressively greater numbers of animals moved from low to high
elevation ranges above 8,500 feet in southern Yellowstone through June
and July (Table 11). Peak numbers were observed on high ranges during
the last half of July during 4 of the 5 years; during the first half of July in
1966. The animals used forest types at both high and low elevations to a
greater extent during the first half of August and were generally less
observable. Movements from high to low elevations and even greater use
of forest cover occurred during the last half of August and September.
Some animals moved back to high elevations during late September and
October in years when fall storms were not too severe.

Sex and Age Differences

Classifications of 12,682 elk showed adult males and females not
attending calves were most involved in initial June movements onto high
elevation ranges above 8,500 feet (Figure 9). Females with calves or
attached to female-calf groups was the population segment most involved
in progressive movements to high ranges through July. Movements of
adult males to high ranges appeared to be largely completed mid-July.
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Yearling males occurred in about equal proportions in early and late
arriving groups. Adult males usually occurred in small groups apart from
other population segments and at the highest elevations during late July.
All sex and age classes were involved in early or mid-August dispersals
into forest habitats and late August through September movements to
lower elevations.

Fig. 9. Percentages of female, calf, yearling, and adult male elk observed
between 6800 to 9800 and 8600 to 10,000 ft. elevations within mountain areas
during June through October periods, 1962-1966. (click on image for an
enlargement in a new window)

Table 11.—Numbers and percentages of elk observed
on mountain range areas above 8,500 feet, 1962-1966.

Period
Total elk
observed

Elk above 8,500 feet

Number Percent

June 16-30 3,372 1,525 45
July 1-15 3,126 1,824 58
July 16-31 4,606 3,597 78
August 1-15 2,521 1,800 71
August 16-31 1,217 400 33
September and October 1,261 485 38

16,103 9,631

Insect Relationships

Midsummer aggregations of large numbers of elk at high elevations were
influenced by molesting insects. Horseflies (Tabanidae) were obvious
molesters of elk. Mosquitoes (Culicidae) caused avoidance reactions
when very abundant. An unknown insect, possibly a heel fly (Oestridae),
caused pronounced avoidance reactions in elk, but did not molest men or
horses.

Numbers of elk observed on high elevation ranges during July and early
August with different intensities of insect molesting activity are shown in
Table 12. Intensities were considered high when elk almost solely
occupied with avoiding or dislodging insects, moderate when such actions
were secondary to other activities, and light when the animals appeared to
be completely or almost unmolested. Peaks of molesting activity were
through midday periods. High intensities caused obvious aggregations of
elk on ridgetops and/or bedding in dense vegetation.

Table 12.—Numbers and average size of elk groups observed on high

http://www.nps.gov/history/history/online_books/fauna8/images/fig9.jpg
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elevation ranges in relation to molesting insects.

Year
Relative abundance of

molesting Insects

Elk above 8,500 feet
Number and average group

size ( )
July 1-

15
July 16-

31
August 1-

5

1962 Moderate late July, early August 328 (27) 650 (20) 609 (24)

1963 Intense late July; moderate early
August 422 (23) 1,036

(77) 486 (20)

1964 Low all summer 256 (21) 671 (15) 136 (8)
1965 Intense early August 50 (27) 990 (35) 493 (19)
1966 Intense early July 768 (18) 250 (10) 76 (7)

Effects of molesting insects were most apparent in late July of 1963 and
early July of 1966. This coincided with relatively high numbers of
tabanids and the probable heel fly. The intense molesting action in early
July caused the unusual occurrence of some females with young calves at
elevations up to 10,000 feet. The habits of elk with the almost complete
absence of insect molesting activity are reflected by the 1964 data. Elk
remained scattered and in comparatively small groups throughout the
summer. Similar scattered distributions occurred after early July of 1966.

Dispersals of elk into smaller groups usually occurred in early August.
The effects of insect molesting activity occurring in or extending into
August are illustrated by the 1962 and 1965 data. This suggests insects
partially prevented elk dispersals into smaller groups. The relatively high
elk numbers and group sizes seen during late July of 1965 appeared to
result from the first migrations of large numbers of females with calves
into Yellowstone National Park. These migratory groups dispersed and
remained scattered in the absence of significant numbers of molesting
insects through the remainder of the summer.

Intermingling Between Herds

The extent of intermingling between animals from the refuge and
northern Yellowstone winter herds on the study area was indicated by
2,340 locations of marked elk (Table 13). Animals from these two almost
100-mile distant winter areas were shown to be intermingled to the
greatest extent on Yellowstone summer ranges 50 to 55 miles from the
south boundary of the refuge, to a lesser extent within 45 to 49 miles, and
to a very limited extent on ranges south of Yellowstone Park. Simple
proportion calculations, that related estimated herd sizes to numbers
marked, suggested that at least 90 percent of the animals using the
sampled central southern Yellowstone ranges were from the refuge winter
herd during 1963 and 1964 (Cole, 1965). This figure may not be entirely
applicable for the east and west portions of southern Yellowstone Park. A
portion of the animals summering in the eastern Two Ocean Plateau and
Thorofare regions were from the Gros Ventre winter herd and another
herd which migrated east to winter ranges near Dubois, Wyoming (Murie,
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1929; Anderson, 1958; Yorgason, 1964). A portion of the animals
summering on the western Pitchstone Plateau region migrated southwest
to Idaho winter ranges (Anderson, 1958) and possibly north to winter
ranges along the Firehole and Madison Rivers inside Yellowstone Park.

Table 13.—Numbers of marked refuge and Northern Yellowstone
elk observed within distance zones from the south boundary of the

National Elk Refuge, 1963-1966.

Month

Grand Teton
valley

North of
valley Southern Yellowstone Park

7-25 miles 26-44 miles 45-49 miles 50-55 miles

April 30
May 1,369

1 NY
33

June 198 44 23 17
4 NY

July 39 93
3 NY

133
19 NY

August 45
1 NY

50
6 NY

September 11 19 7
1 NY

October 97
1 NY

7 1

November 45 43

Refuge
total

1,739 177 181 207

Northern
Yellowstone
total

2 4 30

In summary, the intermingling of elk from widely separated winter
ranges, on and across mountain divide or plateau areas in southern
Yellowstone Park, was a common occurrence. The presence of marked
animals from two different winter ranges in a single group was also
common during this study. Marked animals from three different winter
ranges were occasionally seen together.

Despite this common intermingling on summer ranges, interchanges of
animals between winter herds seemed to be less than would be expected.
Over the 1962 through 1967 period, a maximum of three marked animals
from the northern Yellowstone herd were present on refuge winter ranges
during the winter of 1964-65. Numbers observed during other years
ranged from none to two. Two marked refuge elk were observed on
northern Yellowstone winter ranges in 1963-64; single animals, during
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each of the other 4 years.

Fall Migrations

The general pattern of fall and early winter migrations back to the
National Elk Refuge is illustrated by the September through November
locations of marked elk (Table 13). Other migration information was
primarily from track counts on a 47-mile road transect and periodic
counts of animals appearing on the refuge. The road transect started at
park headquarters at Moose, extended through the west side of the park to
Moran, and from here east to the top of Togwotee Pass (Figure 7). Elk
track counts were started in 1945 by Cahalane (1949). They have been
made cooperatively with Wyoming personnel since 1950, Park Service
and Wyoming biologists alternate senior authorship in preparing annual
migration reports. Interested persons are referred to these reports for
detailed information on migrations.

Migration Chronology

Records over a 40-year (1927-1966) period date main migrations
occurring 4 times in October, 24 times in November, and 2 times in
December (Yorgason and Cole, 1967). Three of the four "main" October
migrations occurred consecutively from 1960 to 1962. Combined
numbers rating during November and December were actually greater
than October. Track count records and aerial observations indicated most
of the elk making early October migrations came from Grand Teton
valley and mountain areas. Refuge counts indicate habitual October
migrations by comparatively small numbers of elk started in 1958 (Table
14). Road closures within Grand Teton Park and specially designed
hunting seasons aided in curtailing early migrations after 1964.

Tabulations of tracks crossing Grand Teton transects after snow fall and
direct counts of elk within periods show the overall chronology of
migrations for the majority of the animals summering in both national
parks. Nine counts over the 10 years between 1957 and 1966 indicated
that, on the average, about 5, 16, 28, 40, and 11 percent of these elk had
migrated during October 1-15, October 16-31, November 1-15,
November 16-30, and December 1-30 periods, respectively. These yearly
track counts sampled the movements of an estimated 5,000 to 7,000
animals, depending upon the extent of early migrations before snow
cover. Counts tallied between 40 and 80 percent of these animals. Low
counts mainly resulted from snowstorms or mass movements obscuring
tracks, or thaws that temporarily removed snow cover.

Table 14.—Bimonthly counts of elk on the the souto-thirds of the
National Elk Refuge.

1958 1959 1960 1961 1962 1963 1964 1965 1966

Oct. 1-15 300 775 1,100 1,726 2,450 145 145 0 36
Oct. 16-31 809 1,550 2,500 3,470 2,500 728 1,000 375 300
Nov. 1-15 1,500 2,533 3,500 4,500 2,490 5,000 1,800 521 1,540
Nov. 16-30 5,000 4,000 5,800 --1 2,600 7,000 2,900 2,300 4,000
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Dec. 1-15 4,200 3,800 5,850 6,200 --1 6,225 4,500 3,900 --1

Dec. 16-31 4,500 4,200 6,200 --1 4,036 --1 6,000 --1 --1

1 Elk scattered; count not possible.

Number Relationships

Accumulated track count records since 1949 show that the numbers
proportions of elk crossing transect areas inside and outside Grand Teton
have greatly changed over an 18-year period. Illustrative counts, at
selected 6- and 7-year intervals, which sampled large numbers of elk are
shown in Table 15. With the exception of the most eastern portion of the
Four Mile Meadow to Togwotee Pass section (Figure 7), the transect
mainly sampled animals migrating to the National Elk Refuge. The
changes in numbers and proportions crossing different transect sections
were generally progressive from about 1950 through 1958 and coincided
with a period of relatively high hunting kills. Proportionately greater kills
were apparently made on the more accessible migratory segments that
crossed the eastern portions of Grand Teton (Buffalo and park boundary
sections) and the transect sections outside park boundaries. Numbers
decreased. Migratory segments that traveled through less accessible
hunting areas (roadless or roads blocked by snow when migrations
occurred) north of Grand Teton before crossing the Snake River and
Pacific Creek transect sections were obviously less heavily hunted. These
migratory segments increased. Increases in elk numbers crossing the
Burnt Ridge section resulted from a buildup of a resident summer herd in
Grand Teton after hunting eased on low security level valley habitats west
of the Snake River.

In summary, the increases and decreases in particular migratory segments
appeared to be in relation to their accessibility to hunters. Accessibility
was largely determined by the presence of roads or the extent to which
roads were blocked by snow during elk migrations.

Table 15.—Numbers of elk tracks
crossing transects inside and outside

Grand Teton National Park in years of
maximum counts at 6 to 7 year intervals.

1949 1957 1964

Park transects:
Burnt Ridge 424 957 1,672
Snake River 1,285 1,091 2,122
Pacific Creek Bridge 700 1,025 1,416
Buffalo River Bridge 266 259 99
Park Boundary 842 626 371

Park Total 3,517 3,958 5,680
Outside transects:
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Blackrock 3,492 1,159 395
Four Mile Meadow 3,146 1,112 1,028
Togwotee Pass 700 3,102 470

Outside total 7,338 5,373 1,893

Grand total 10,855 9,331 7,573

Percent in park 32 42 75
Percent outside park 68 58 25
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Research Report GRTE-N-1

The Elk of Grand Teton and Southern Yellowstone
National Parks

ECOLOGY

This section attempts to integrate study findings into an overall account of
the relationships between the elk population and its environment.
Reconstructions of probable past relationships for comparison purposes
were aided by reference literature on ecological principles (Elton, 1927;
Allee et al., 1949; and Daubenmire, 1968), Errington's (1946) reviews on
vertebrate predation, and by the author's preliminary findings from a study
(since June 1967) of a naturally regulated elk population within the west
central portion of Yellowstone Park. Other cited literature also aided
interpretations on population ecology or predation. Subsections on
environmental influences, behavior, and habitat relationships led to final
considerations of elk population regulation.

Environmental Influences

Climate and Weather

Climate had long-term influences through its role in directing relatively
slow plant succession processes which changed habitat and food
conditions. As periodic severe winter weather, it had pronounced short-
term effects on the elk population. Deep snow and/or particular crust
conditions limited the quantity and/or quality of winter food available to
the animals by restricting their movements and foraging actions. These
conditions, in combination with low temperatures, caused energy stresses
which influenced population mortality and reproductive rates.

Winter Food and Plant Succession

Winter food represented the most limited source of energy for the studied
elk population. Other environmental influences and the distribution and
size of the elk population determined the extent to which winter food was
utilized or in limited supply.

Elk that freeranged on ecologically complete winter habitats that were
complexes of bottomland, swale, and slope areas (or ecological
equivalents) seemed unable to progressively reduce snow-covered food
sources by their foraging activities alone. The animals maintained what
could be considered natural biotic disclimaxes or zootic climaxes
(Daubenmire, 1968) on limited snow-free ridgetops and upper slopes. Elk
that were concentrated by artificial food sources or were otherwise
restricted from using ecologically essential units of winter habitat
maintained disclimax conditions that probably would not have occurred
with freeranging animals.
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Plant succession since the retreat of the last glaciers has undoubtedly
increased winter food sources for elk. This process still continues on
wintering areas where pioneer and some disclimax stands (from past
summer livestock grazing) of big sagebrush are being slowly replaced by
more preferred grasses and shrubs.

The replacement of seral willow and aspen stands on elk wintering areas
with deep snows has and will continue to represent some reduction in
available food. This was partially offset by the reestablishment of
successionally young stands, but long range trends seemed to be toward
progressively less willow and aspen. The replacement of willow stands in
areas with lesser snow depths resulted in quantitative gains in herbaceous
forage, These gains were partially offset by herbaceous vegetation being
less available than willow during most winters. The replacement of aspen
by conifers or herbaceous vegetation on areas with lesser snow depths has
proceeded to the point where existing remnant stands do not represent a
quantitatively significant winter food source for the majority of the elk
population. Aspens' role during earlier times with geologically young
substrates, an absence of competing vegetation, more frequent fires, and
possibly a different climate may have been more significant. Elk and other
plant-eating animals hastened the replacement of seral willow and aspen
after succession reached advanced stages or stands were reduced to
remnant status.

Predators and Scavengers

These roles are not separated because many native meat eaters were both
predators and scavengers. Also, relationships appear to exist where
scavenging required more efficient predators to make additional kills or
contend with food limitations set by scavengers. Original predator and
scavenger populations may have periodically dampened and extended the
interval between elk population peaks (see Population Regulation).
Reductions in the numbers and/or kinds of predator and scavenger fauna
have undoubtedly changed these relationships.

Organized predator control programs during the early 1900's contributed to
the near extermination of the mountain lion (Felis concolor) and grey wolf
(Canis lupus) from the Grand Teton and Yellowstone regions. Mountain
lions have been sighted in both parks in recent years, but seem unable to
increase their numbers. A known 134 wolves were killed within
Yellowstone Park between 1916 and 1926. The animals were believed to
have been eliminated. However, park records show fairly consistent
sightings of single wolves and groups of up to four animals have been
reported within Yellowstone Park since 1932. Present low numbers and
distributions, almost entirely within Yellowstone Park, precluded the wolf
from having a significant influence on the studied elk population. The
black bear (Ursus americanus) and grizzly bear (Ursus horribilis) were
also precluded as significant predators by their low numbers or
distributions.

The coyote was protected within Yellowstone Park after 1935.
Unrestricted shooting or control programs continue to the present on the
lands outside national park and elk refuge boundaries. The coyote seemed
to have sufficiently secure habitats to remain abundant and in some
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dynamic relationships with the studied elk population.

Accounts of predators killing elk and other wild animals from Murie
(1940), other unpublished records from Yellowstone Park files, and the
author's observations of attempted or circumstantially successful
(examinations of carcasses, tracks in snow, etc.) predation between 1962
and 1968 suggested that past and present predation on elk did not depart
from general principles summarized by Errington (1946). These were that
predation was largely limited to some portion of the annual production of
young, to animals predisposed to being preyed upon by accidents, sickness
and old age, or to animals attempting to inhabit low security level habitats
where environmental conditions made them vulnerable.

Elk carrion may have represented a seasonally important food source for
golden (Aguila chrysoetos) and bald eagles (Haliaeetus leucocephalus),
ravens (Corvus corax) and magpies (Pica pica). It, in addition to
predisposed adult elk, appeared to represent a food source which could
influence coyote and grizzly bear numbers. Murie's (1940) study in
Yellowstone Park suggested that direct relationships exist between winter
and spring carrion sources and coyote numbers. Studies by Jonkel (1967)
suggest that, following summer or fall seasons with poor berry or
whitebark pine nut crops, the survival of subadult bears could depend upon
their finding carrion or having predisposed animals to prey on after they
emerged from hibernation.

Coyote predation on adult elk seemed limited to weak animals unable to
stay within groups or very near death. Other elk actively kept coyotes at
the margins of larger groups and away from predisposed individuals.
Grizzly bears appeared to be more efficient predators through their
apparent ability to course and pull down adult elk. Their predation,
however, seemed to be largely restricted to newborn young and
predisposed or vulnerable animals.

Most early accounts of wolf predation in the Grand Teton and Yellowstone
region reflect the predator control attitudes which prevailed into the mid-
1930's. Park records since this period (to 1969) are limited to eight reports
of one to four wolves feeding on elk within Yellowstone Park and one
sighting of a single wolf on the offal from a hunter-killed elk about 3
miles north of Grand Teton. Reports by Olson (1938), Murie (1944),
Cowan (1947), Stenlund (1955), Burkholder (1959), Mech (1966), and
Pimlott (1967) suggest that wolves could be a more efficient predator on
large ungulates than the grizzly. This, however, might only be to the
extent that the animals occurred in packs of some optimum size.

Parasites and Disease

The original ecological role of indigenous parasites and diseases probably
represented a form of selective "predation" on weak or aged elk and
assistance (predisposing) to predation that hastened the deaths of such
animals. Such relationships appeared to still partially exist, but at a
relatively inefficient level. Without selective culling by larger predators,
predisposed elk (by disease and other agents) commonly persisted over
winter or into early spring before dying. Infestations of the winter tick
(Dermacentor albipictus), and scabies from a psoroptic mite (Psoroptes
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sp,) were the most apparent manifestations of disease in the studied elk
population.

Other Animals

Present day relationships between elk, other wild animals, and their food
sources are illustrated on a portion of a food web diagram (Figure 15). The
vertical lines between herbivores and representative forage plants within
different habitats illustrate food sources which could, in combination with
other environmental influences, limit population size. Dashed sloping lines
show dual or multiple use on food sources between different herbivores.
Solid lines from herbivores to predators, scavengers, and parasites may
represent either specific or general food links.

Fig. 15. Food relationships between animals and vegetation types on valley winter
ranges. (click on image for an enlargement in a new window)

Significant intensities of dual or multiple use appeared to be limited to
areas where the different habitat types or main food sources for wintering
elk, moose, or mule deer adjoined each other. Suggested relationships
were that differences in food habits and/or environmental conditions
influenced distributions and prevented biologically significant competition
where one species could progressively displace the other. Varying degrees
of "exclusion" competition occurred on portions of areas or habitats with
the greatest overlapping use by different species. Such interspecific
competition seemed an essential relationship which prevented one species
from appropriating the habitat or food niche of another.

Deep snow (24 or more inches) appeared to allow moose to "outcompete"
and ultimately preclude elk from using significant portions of their main
willow food sources. Lesser snow depths permitted elk to utilize willow in
conjunction with their more abundant herbaceous food sources on or
adjacent to bottomlands and ultimately "outcompete" moose. Wintering
mule deer contributed to overlapping use, but appeared to persist because
of abundant shrub food sources on slope areas and their ability to utilize
big sagebrush as a main food item. Snow conditions variably influenced

http://www.nps.gov/history/history/online_books/fauna8/images/fig15.jpg
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the availability of shrub food sources on slopes and the extent of
overlapping use by different herbivores.

Small numbers of pronghorn antelope that were a remnant of a larger
population that summered within Grand Teton Park at the turn of the
century. Some animals occasionally attempted to winter within the park.
Deep snow made them vulnerable to the substantial coyote population
which appeared to be largely sustained by elk carrion.

Small bands of bighorn sheep (Ovis canadensis) stayed within the Teton
Mountain range yearlong. Another group wintered on the east side of the
National Elk Refuge. These animals mainly wintered on and adjacent to
rock outcrop areas. Such habitat areas were undoubtedly more extensive
when the region was geologically younger and/or the climate was
sufficiently warm to permit the winter use of sites which are now within
deep snow zones and/or tree covered.

A warmer and drier climate occurred between 9,000 and 4,500 years ago
(Kind, 1965). It seems probable that climatic change and ecological
succession, involving elk as well as other faunal species, since this period
have contributed to the present relict status of the bighorn. Archeological
excavations bordering Yellowstone Park show a race of mountain dwelling
Indians may have subsisted mainly on bighorn sheep at least 4,500 years
ago (Wedel et al., 1968). Modern man's influences may have additionally
contributed to the bighorn's present status by eliminating more vulnerable
groups from accessible habitat areas and grazing domestic stock on their
winter ranges.

Elk relationships to predators, scavengers, parasites and diseases have
been discussed. In addition to their use of the elk as a host, certain insects
strongly influenced the distributions and movements of elk and thereby
their use of food sources (see Elk Habits and Habitat Use).

Man

It seems unlikely that the summer visits of Indians, early trappers, or even
the first few settlers in the Jackson Hole region up to about 1910 had
significant impacts on the large elk population or changed environmental
conditions for the animals. This was not the case after human settlement
reached levels where the elk's historical wintering areas were almost
completely appropriated for domestic stock grazing or hay raising. Figure
16 illustrates the extent to which modern man has become part of the elk's
environment. Human developments, agriculture and hunting, in
combination with the practice of winter feeding the animals, have become
major influences on present day elk populations.
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Fig. 16. Elk population regulation. (click on image for an enlargement in a new
window)

Developments and Winter Ranges

The use of valley lands south and north of the town of Jackson for
hayfields, livestock pastures, ranch or home sites, and more recently, a
golf course has led to the present elk herds being restricted to wintering on
about 60 percent of the land described as their winter range in 1911
(Figure 6). No lands were specifically set aside for wintering elk until
1913 when 2,800 acres were designated as the National Elk Refuge. About
1,760 acres were privately donated in 1927. Purchases and administrative
actions between 1935 and 1950 led to the refuge reaching its present
22,700 acre size.

Refuge, adjoining national forest, and enclosed state lands presently make
up a 37,500 acre unit (Houston, 1968a). This, a 18,700 acre unit within
Grand Teton south of Ditch Creek, and an adjoining 4,000 acre slope area
to Horsetail Creek total about 60,000 acres and make up the largest single
block of publicly owned historical winter range available to the elk in the
Jackson Role valley. Additional wintering areas within Grand Teton Park
north of Ditch Creek and the adjoining Buffalo River valley total over
7,000 acres.

Preble (1911) described the extensive "marsh" bottomlands along Flat
Creek above the town of Jackson as a "favorite haunt" for wintering elk.
He reports other bottomland or slope areas as wintering 2,000 or 3,000 elk,
harboring good sized herds, a few hundred, or a few animals. Greater
numbers of elk appeared to winter where the animals had extensive
bottomlands in addition to upland slopes. The Flat Creek bottomlands
north of the town of Jackson occur within present refuge boundaries. Other
comparable bottomland areas that Preble mapped as elk winter range lie
west of present refuge boundaries and south of the town of Jackson. These
have become almost entirely privately owned and wintering elk are either
restricted to using small State owned feed grounds or slope areas bordering
the main valley. Less extensive bottomland areas, formally mapped as

http://www.nps.gov/history/history/online_books/fauna8/images/fig16.jpg
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winter range, occur in Grand Teton's Spread Creek-Uhl Hill area, the
adjoining Buffalo River valley, within the Gros Ventre River flood plain
along the north boundary of the refuge, and scattered along the Snake
River in and outside Grand Teton Park. These bottomlands were or still
are variously used for hay raising and/or livestock grazing.

Livestock Grazing

Approximately 11,000 a.u.m.'s (one animal unit grazing one month) of
grazing by over 4,000 cattle and horses over a May 1 to November 15
period were acquired when national monument lands were added to Grand
Teton Park in 1950. Progressive expirations of lifetime leases and
transfers of land could result in the elimination of large scale livestock
grazing within the park some time after the year 2,000. Extensive open
range grazing in the park has been progressively transferred to fenced
pastures on the east side of the Snake River since 1958. Some pastures
included important wintering areas for elk, mule, deer, and moose.

Figure 15 shows cattle had the capacity to compete with elk, mule deer, or
moose. This appeared to reach significant levels in the park's Spread
Creek-Uhl Hill areas. Here, 1963-1966 measurements showed late summer
and fall cattle grazing reduced main winter food sources for elk and mule
deer (see Effects on Habitats). Elk shifts to use adjoining moose habitat
and food sources were pronounced in 1964. Rancher cooperation was
partially secured after 1964 to move cattle to irrigated bottomland pastures
before they started to use elk and mule deer winter food sources. Cattle
and horse grazing on pastures within the southern portion of Grand Teton
Park would only cause conflicts if large numbers of elk again used the
historical winter ranges between Ditch Creek and the north boundary of
the refuge.

Hunting

Man's hunting directly influenced elk population death rates and
distributions (Figure 16). Indirect influences resulted from hunting other
wildlife that might occur in some relationship with the elk as a competitor,
scavenger, or predator. Elk distributions were probably influenced by
removing particular animals from herd groups, conditioning survivors, and
by simple avoidance responses to hunting disturbances which caused
animals to move to superior escape habitats or areas where they were
undisturbed. Martinka (1969) reported on the 1964 movements of marked
elk on and across Grand Teton and the National Elk Refuge and concluded
hunting encouraged movements to and discouraged movements from areas
closed to hunting. The results from the purposeful use of hunting to halt
early habitual movements to the refuge and its unintended effects on the
historical distributions and migrations of other elk groups are discussed in
the Fall Migration section.

Artificial Feeding

Differences between high pregnancy rates and calves at heel, the high
spring mortality of previous year calves following severe winters, and the
comparative appearance of animals on and off refuge feed grounds
suggested that artificially fed hay was either a nutritionally inadequate diet
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for subadults and pregnant females or the feeding process itself increased
overwinter energy stresses to levels which reduced the net quality of the
diet.

The greater exposure of animals on open feed grounds to weather
influences may have been partially involved. Moen (1968) showed wind in
combination with freezing temperatures could progressively reduce the
effectiveness of both high quality and maintenance diets in balancing
energy losses in white-tailed deer. Smaller animals were most affected.
This basic surface to mass relationship suggests that the reduced
opportunity for calf elk on open feed grounds to obtain shelter from wind
could partially account for their usual less thrifty appearance (by late
winter) than calves in free-ranging groups.

The establishment of energy-conserving social relationships (peck orders)
between different aged animals or dominant individuals appeared
impossible when large numbers of elk were concentrated on feed grounds.
The subtle and overt agonistic behavior that occurred with the daily
crowding or intraspecific competition of 1,000 to 4,000 elk on feed lines
could be expected to expend energy that reduced the effectiveness of a
diet. The consequences of crowding were most apparent in the rapid
breakdown of female-calf associations. Large groups of calves that were
obviously not at heel concentrated together on feed grounds. Calves in
smaller free-ranging groups off feed grounds appeared to be associated
with maternal females through the winter.

Refuge records (Table 26) indicate that approximately equal winter herds
have been maintained from 1912, when large groups of elk (7,250
animals) were first fed, to recent years. Periodic low numbers up to about
1945 probably resulted from initially "high" mortality occurring both on,
and after elk left, the refuge as well as the presence of herd segments that
did not use feed grounds consistently. Undetected mortality on spring
ranges apparently substituted for mortality on feed grounds after 1945. Elk
also used feed grounds more consistently. After 1945, higher hunting
removals, periodic "high" mortality off feed grounds and compensating
reproductive increases apparently maintained winter herd numbers
between about 6,000 and 11,000 animals (7,600 average).

Table 26 also shows artificial feeding for 3 to 4 months on relatively small
areas has had the end result of partially substituting hay diets for natural
foods on extensive areas previously used by the animals. This was
undoubtedly necessary because of the limited wintering areas set aside for
the animals before 1935, and a subsequent state damage law that tended to
make artificial feeding less costly and controversial than continuous
investigations and payments for elk damage.

The particular conditions that may have contributed to the refuge winter
herd maintaining its numbers for over 50 years are:

Table 26.—Numbers of elk fed hay diets on the refuge and recorded
losses, 1912-1967.1

Number of elk fed Recorded losses
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Periods

Ave. tons
hay fed

(thousands)
Maximum Minimum Average Average Maximum

No. Pct.

1912-15 7,300 4,000 5,600 0.5* ---- ----
1916-20 10,000 3,000 7,000 1.0 311 15
1921-25 5,500 3,400 4,400 0.8 210 21
1926-30 7,500 6,000 6,300 1.5* 103 5
1931-35 9,500 3,000 7,100 1.8** 180 7
1936-40 9,500 4,000 6,300 0.9* 98 3
1941-45 10,000 5,200 8,000 1.4* 366 11
1946-50 8,700 6,500 7,400 1.2* 120 2
1951-55 9,500 7,200 8,700 1.5 103 3
1956-60 11,000 6,000 7,400 2.2 71 1
1961-65 8,200 5,800 7,200 3.0 81 2
1966-67 7,400 6,600 7,000 2.5 32 trace

1 From National Elk Refuge records.

* No feeding one year within period.

** No feeding two years within period.

1. Initial high mortality of calves could have led to some selection for
a population more adapted to feed ground conditions.

2. Abundant natural food sources became available to the animals as
lands were added to the refuge after 1935.

3. Artificial feeding for 3 to 4 months provided a relatively consistent
subsistence diet that could be supplemented by abundant natural
foods adjacent to feed grounds.

4. Feed grounds were located on an extensive 6.5-mile long by 3-mile
wide fertile bottomland flat where trampling and close cropping of
vegetation was accommodated without causing destructive overuse
of upland sites away from their immediate vicinity.

Man's continued routine feeding of the refuge elk herd after extensive
historical wintering areas became available for their use appears to be
partly tradition and partly the very real prospect of damage claims from
the relatively few ranches scattered within or bordering historical
wintering areas inside Grand Teton Park. A possible solution to the
damage claim problem on park lands could involve securing scenic
easements until present leases expire.

Continued >>>

http://www.nps.gov/history/history/online_books/fauna8/fauna7a.htm
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